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Background

Multiple myeloma is characterized by malignant proliferation of
plasma cells in the bone marrow.** These abnormal plasma cells
overproduce immunoglobulins causing protein accumulation,

bone marrow failure, bone destruction, and end-organ damage.!
Multiple myeloma is the second most common hematologic cancer
and accounts for 1.8% of all cancers with an estimated 32,000 new
cases in the United States in 2020, and more than 12,000 deaths.?*
Although many patients obtain deep and durable remissions with
induction therapy, relapse is inevitable in this incurable disease.

There are many available treatments for relapsed/refractory
(R/R) disease but ideal sequencing remains a challenge. The Na-
tional Comprehensive Cancer Network (NCCN) guidelines contain
nine different preferred category 1 treatment regimens for these
patients.? These treatment combinations consist of multiple agents
including: antiCD38 monoclonal antibodies, proteasome inhibi-
tors, immunomodulatory agents, and corticosteroids. With each
relapse and subsequent treatment, progression-free survival (PFS)
and overall survival (OS) outcomes become shorter.** The poor
prognoses of these patients have led researchers to investigate
novel treatment modalities, including chimeric antigen receptor
(CAR) T-cell therapy.

CAR T-cell therapy is a type of treatment in which a patient’s
T cells are genetically modified in a laboratory to express a CAR
that is specifically designed to target select cancer cells’ surface
markers. This process is initiated by collecting T-cells from the
patient’s blood via leukapheresis. The collected T-cells are then
sent to a manufacturing lab for CAR attachment and proliferation.
This process generally takes between 4 to 6 weeks. Once the T-cells
meet manufacturing specification, the cells are shipped back to the
medical center for infusion into the patient. Prior to cell infusion,
the patient undergoes lymphodepleting chemotherapy in order to
make a favorable environment for T-cell expansion and persistence.
After the infusion, the CAR T-cells target, attack, and destroy the
cancer.!

B-cell maturation antigen (BCMA) is a cell surface protein that
is a member of the tumor necrosis factor (TNF) receptor family
primary expressed on plasma cells. BCMA regulates the maturation
of B-cells into plasma cells. Multiple myeloma cells have been
shown to overexpress BCMA which leads to malignant plasma cell

survival.* BCMA is also undetectable in naive B-cells, hematopoi-
etic stem cells, and normal non-hematologic tissues. This unique
expression of BCMA on myeloma cells has allowed researchers to
develop BCMA targeted therapies for myeloma while being able to
reduce off-target toxicities."

Recently, efficacy and safety outcomes of two BCMA targeting
CAR T-cell therapies, idecabtagene vicleucel (ide-cel) and cilta-
cabtagene autoleucel (cilta-cel) were published.”® Here, we summa-
rize and discuss the literature for these novel BCMA targeting CAR
T-cell therapies.

KarMMa: Idecabtagene Vicleucel

KarMMa was an open-label, multicenter, phase 2 trial that sought
to confirm the safety and efficacy of idecabtagene vicleucel in
patients with R/R multiple myeloma. One hundred twenty-eight
patients aged 33-78 years (median 61) received one infusion of
ide-cel at a target dose of 150x10%, 300x10%, or 450x10° per kilo-
gram CAR-positive T-cells 2 days after receiving lymphodepleting
chemotherapy. The median lines of therapy prior to study enroll-
ment were 6 (3-16). Sixteen percent of patients had Revised-In-
ternational Staging System (R-ISS) stage III disease and 35% had
high-risk cytogenetic abnormalities defined as del(17p), t(4;14), or
t(14;16). Patients were excluded if they had evidence of plasma cell
leukemia, previous allogeneic hematopoietic stem cell transplanta-
tion, and/or central nervous system disease.”

The primary endpoint was overall response rate (ORR). The
secondary endpoint was complete response (CR) or stringent CR
(sCR) rates. At a median follow-up of 13.3 months, 73% of patients
met the primary outcome of ORR (95% CI 66-81; p<0.001) with
33% obtaining a CR or better. Twenty-six percent of the patients
achieved minimal residual disease (MRD) negative status. The
median duration of response (DOR) was 10.7 months (95% CI 9.0-
11.3). Median PES and OS were 8.8 months (95% CI 5.6-11.6) and
19.4 months (95% CI 18.2-could not be estimated), respectively.”

Treatment related toxicity was reported in all patients receiving
treatment with 99% of patients experiencing a grade >3 adverse
reaction. The most common high-grade toxicities were neutropenia
(89%), anemia (60%), thrombocytopenia (52%), and infections
(22%). Other notable toxicities included cytokine release syndrome
(CRS) and immune effector cell-associated neurotoxicity syndrome
(ICANS). Eighty-four percent of patients experienced low-grade
CRS with 5% of patients experiencing grade >3 toxicity. The medi-
an time to onset of CRS was 1 day (1-12), with a median duration
of 5 days (1-63). Eighteen percent of patients experienced ICANS,
with 3% of patients experiencing grade >3 neurotoxicity. Median
time to onset for ICANS was 2 days (1-10), with a median duration
of 3 days (1-26).

On March 26, 2021, the FDA granted idel-cel accelerated
approval for adult patients with R/R myeloma after 4 or more lines
of therapy, including an immunomodulatory agent, a proteasome



inhibitor, and an anti-CD38 antibody, based on the results of KarM-
Ma trial.” The NCCN also added idecabtagene vicleucel as a category

2A recommendation based on this approval.*”

CARTITUDE-1: Ciltacabtagene Autoleucel

CARTITUDE-1 is a multicenter, open-label, single arm, phase 1b/2
trial that evaluates dosing, safety, and efficacy of ciltacabtagene
autoleucel in patients with R/R multiple myeloma. Ninety-seven
patients aged 56-68 (median 61) received cilta-cel at a target dose
of 0.75x10° CAR-positive T-cells per
kilogram after lymphodepleting chemo-
therapy. Patients were required to have
failed previous treatment with at least 3
lines of therapy with the median lines of
therapy prior to study enrollment being
6 (4-8). Fourteen percent of patients had
R-ISS stage III disease and 24% had high-
risk cytogenetic abnormalities defined
as del(17p), t(4;14), or t(14;16). Patients
were excluded if they had previous CAR
T-cell or BCMA targeting therapy.®

The primary endpoints were safety,
dose confirmation, and ORR. Secondary
endpoints were CR, sCR, DOR, PFS,
MRD-negativity rate, and OS. At a
median follow-up of 12.4 months, 97%
of patients met the primary outcome of
ORR (95% CI 91.2-99.4; p<0.001) with
67% obtaining a sCR. Ninety-three percent of patients achieved
MRD negative status. The median DOR (15.9-not estimable) and
PFS (16.8-not estimable) were not reached. 12-month OS was 89%
(80.2-93.5).% A 24-month update presented at the 2021 American
Society of Hematology Annual Meeting, confirmed these results
with ORR in 97.9% of patients with 82.5% maintaining a sCR.
24-month PFS and OS were 60.5% and 74%, respectively.®

Treatment related toxicity was reported in all patients receiving
treatment with 99% of patients experiencing a grade >3 adverse
reaction. The most common high-grade toxicities were neutropenia
(95%), anemia (68%), thrombocytopenia (60%), and infections
(20%). Ninety-five percent of patients experienced low-grade CRS
with 4% of patients experiencing grade >3 toxicity. The median
time to onset of CRS was 7 days (IQR 5-8), with a median dura-
tion of 4 days (IQR 3-6). One patient died due to grade 5 CRS in
combination with hemophagocytic lymphohistiocytosis (HLH).
Twenty-one percent of patients experienced neurotoxicity with 9%
of patients experiencing grade >3 events. Median time to onset was
8 days (IQR 6-8), with a median duration of 4 days (IQR 6-8). Eight
percent of patients experienced delayed high-grade neurotoxicity
not described by ICANS diagnostic criteria. These events included
parkinsonian-like movement disorders, cranial nerve paralysis, and
neuropathy. Fifty percent of these patients’ neurotoxicity did not
resolve and one patient death occurred from a grade five event.®

The manufacturer anticipated a decision from the FDA on the
accelerated approval of cilta-cel in the fourth quarter of 2021;

4

“CAR T-cell therapy
has revolutionized the
treatment of R/R multiple
myeloma. Both the

KarMMa and CARTITUDE-1
trials showed improved
survival outcomes in this
difficult to treat patient
population.”

FEATURE (continued)

however, the FDA’s decision was recently postponed until the first
quarter of 2022.% There are other ongoing trials using cilta-cel in
combination with other anti-myeloma therapies as well as in earlier
treatment lines for patients with multiple myeloma.

Treatment Considerations:

Advantages

There are many advantages of the utilization of CAR T-cell thera-
py in R/R myeloma patients. In comparison to other chemother-
apy regimens, which require multiple
infusions administered at pre-defined
intervals, CAR T-cell therapy works with
the immune system to provide a deep re-
sponse after a single infusion. CAR T-cells
may provide heavily pre-treated patients
a substantial treatment-free interval
during remission. For these reasons many
patients report to have improved quality
of life following ide-cel infusion.’ BCMA
targeting CAR T-cell therapies can offer
many patients previously thought to have
run out of treatment choices the option of
prolonged, treatment-free survival.

Toxicity

CAR T-cell therapy is associated with
significant toxicities including CRS,
neurotoxicity, prolonged cytopenias, and
infections.”® Due to ide-cel’s CRS and neurotoxicity there is a risk
evaluation and mitigation strategy (REMS) program which ensures
that hospitals and their associated clinics that dispense this CAR
T-cell therapy are certified to manage CRS and neurotoxicity and
have access to tocilizumab, a medication approved to manage these
toxicities.” These toxicities also make CAR T-cell therapy challenging
to administer safely in frail patients, those with high disease burden,
and those who are heavily pretreated. Treatments of these toxicities
are improving, however, patients are still required to receive CAR
T-cell therapy and monitoring at large tertiary medical centers. An
advantage of cilta-cel’s delayed CRS and neurotoxicity may poten-
tially allow for outpatient administration and better reimbursement,
though, these delayed toxicities may pose a challenge to successful
long-term follow-up. Many ongoing studies are working to overcome
CAR T-cell toxicity through modifications of CAR T-cell constructs.
Methods to mitigate toxicity include utilizing suicide switch mech-
anisms, dual target antigen recognition, synthetic notch receptors,
inhibitory CARs, bispecific T-cell engagers, and more.*?

Therapeutic Resistance and Duration of Response

The limited duration of responses to CAR T-cell therapy suggests
that current constructs may be vulnerable to resistance. The mecha-
nisms behind resistance and therapeutic failure are poorly under-
stood.’Ide-cel’s short persistence is thought to be due to the lack of
ability to produce a robust response by memory T-cells. In ongoing
trials, ide-cel’s CAR construct is being studied with the addition of a
phosphoinositide 3-kinase inhibitor during the CAR T-cell expan-
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sion phase. This is hypothesized to enhance the drug product’s social support, access to a tertiary medical center for monitoring, be

memory in hopes to provide a more durable response.™ fit enough to make it through the 4-to-6-week manufacturing pro-
Cilta-cel’s increased durability may be due to improved binding cess, and have insurance approval. The costs of these therapies are
affinity. Cilta-cel expresses two BCMA-targeting single-domain
antibodies and a CD3-41BB co-stimula-

tory domain to optimize T-cell activation

substantial for both the institution and patient. It is estimated that
the average cost for CAR T-cell therapy is
approximately 700,000 dollars and can in-
and proliferation.® Additionally, future
research to mitigate antigen escape is

crease to over 2 million dollars depending
on the extent of monitoring and treatment

“At this time, ide-cel
is the only currently
FDA approved CAR
T-cell therapy for

currently underway. Antigen escape of toxicities.'®

can occur as CAR T-cells are targeting a Cilta-cel’s delayed toxicity profile may
specific antigen, thus applying selective potentially allow outpatient administra-
pressure on malignant clones that do tion, thereby increasing access and poten-

not express that target. This ultimately tially increasing insurance reimbursement.

multiple myeloma and

results in disease relapse due to the

replication of the surviving clones.
It is thought that this mechanism of
resistance can be mitigated through

dual targeting via selection of multiple

antigens.’

Accessibility

Access to BCMA targeting CAR T-cell products remains limited. At
this time, ide-cel is the only currently FDA approved CAR T-cell
therapy for multiple myeloma and manufacturing slots have not
been able to keep up with prescriber demand. Cilta-cel approval has
been delayed and roll-out may take months due to the anticipat-

ed REMS requirements.'® Additionally, patients must meet many
requirements prior to receiving therapy. Patients must have good

manufacturing slots have
not been able to keep up
with prescriber demand.”

Table 1. Ongoing Trials of BCMA Targeting CAR T-cell Therapy

Allogeneic or “off the shelf” CAR T-cell
products are also under investigation

and may improve product-to-vein time,
eliminating the need for leukapheresis,
and potentially lowering costs.’**” Ongoing
BCMA targeting CAR T-cell therapies can

be seen in Table 1.

Conclusion

CAR T-cell therapy has revolutionized the treatment of R/R multi-
ple myeloma. Both the KarMMa and CARTITUDE-1 trials showed
improved survival outcomes in this difficult to treat patient popula-
tion. Ide-cel has also demonstrated increased quality of life. Among
these BCMA targeting CAR T-cell therapies, cilta-cel seems to have
the highest response rates; however, caution should be used when

Agent Clinicaltrials.gov | Phase | Patient Population | Purpose Outcome
identifier (NCT #) and treatment
bb21217 NCT03274219 | R/R MM New CAR construct to en- Safety and efficacy
hance binding affinity
CXCR4 modified an- NCTo4727008 R/R MM Improve infiltration of human | Dosing, safety, and tolerability
ti-BCMA CAR T cells natural killer cells into the
bone marrow
ALLO-715 NCT04093596 R/R MM Allogeneic CAR T cells to Safety, efficacy, cell kinetics, and
‘UNIVERSAL improve accessibility immunogenicity
Dual specificity CD38 | NCT03767751 /11 R/R MM Dual targeting Dosing, safety, cell kinetics,
and BCMA efficacy
Dual specificity CD19 NCTo04714827 1l R/R MM Dual targeting Dosing, safety, cell kinetics,
and BCMA efficacy
LCAR-B38M NCT03758417 I R/R MM Dual epitope binding on Kinetics, efficacy, safety
BCMA
JINJ-68284528 NCT04133639 Il Consolidation Replace ASCT in front-line Kinetics, efficacy, safety
therapy
ALLO-647 NCTo5000450 Il R/R MM Allogeneic CAR T cells to Safety, efficacy, cell kinetics, and
improve accessibility immunogenicity
CTos3 NCT03915184 171 R/R MM 8-to-10-day manufacture time | Safety and efficacy
‘LUMMICAR-2'
Descartes 11 NCT03994705 I/1 R/R MM MRNA engineered to elimi- Dosing, safety, and activity
NCT04436029 1l Consolidation nate preconditioning MRD and efficacy post induction

ASCT: autologous stem cell transplant; CAR: chimeric antigen receptor; MM: multiple myeloma; R/R: relapsed/refractory; MRD: minimal residual disease



FEATURE (continued)

comparing results between trials. These novel cellular therapies

provide heavily pre-treated patients with promising options. As

data mature and these therapies become more accessible, BCMA

targeting CAR T-cell therapy will likely become more frequently in-
corporated into the multiple myeloma treatment paradigm. ® ®
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In March 2020 we were all hit by the reality of moving to a virtual
presence. With the support of the college, everyone was obligat-
ed to get the necessary training to be able to upload, record, and
deliver a meaningful lecture virtually. The questions remained: Can
faculty deliver Problem Based Learning (PBL) or Team Based Learn-
ing (TBL) virtually without having the ample time to prepare for it?
Can faculty deliver an effective lecture without seeing students on
camera and ensuring students are truly present and participating?
The challenge was even harder for pharmacy students as they
sought availability of computers and internet access; balanced
family responsibilities, house situations, various obligations, and
college work; and still had to be present for synchronized teaching.
It was almost impossible to keep up with the continuous changes
and demands. Many students went through tough times, losing
family members, and were subjected to unforeseen hardships.

More Questions than Answers

Another challenge in academia was the assessment. We wondered
how to assess the students’ performance while they were home
with access to their learning resources during exams. Fortunate-
ly, many examination software programs have implemented new
ways to proctor students while they take exams at home. This by
itself added a tremendous element of training for both faculty and
students that added to the workload on both sides.

The Office of Pharmacy Experience (OPE) was not exempt
from this huge crisis. How can OPE create various experiences for
students to graduate on time? How can OPE create Ambulatory Care
experiences utilizing Telehealth, taking into consideration the Health
Insurance Portability and Accountability Act (HIPPA) requirements
and student access to medical records “virtually”? Retail pharmacies
were sending students home and hospital sites refused to accept any
students for a long time period (more than one advanced pharmacy
practice experience; APPE.) Families were concerned about the health
of their students going to sites that were loaded with COVID-19
cases. It was a true nightmare with huge disappointments for many
students who were awaiting their graduation.

Surviving Early Challenges

During the early time of the pandemic, the Accreditation Coun-
cil for Pharmacy Education (ACPE) began to set expectations for
virtual rotations and provide guidance to pharmacy schools. In

the northeast, as we awaited ACPE guidance, the pandemic hit
states at various points, and the timeline was different for all of
us. When New York State was in the peak of the pandemic other
pharmacy schools in the country were not yet affected. By the time
New York was out of risk, other states started to shut down.

The guidance delivered by ACPE was not timely to all of us;
individuals needed to tailor their programs, which led to creativity
in delivering experiential education without consistency. For many
of us, having to experience the virtual world brought a new per-
spective to our careers, workload, and work environment; we had a
sense that there is more to life than just work. Many pharmacists
are reconsidering new opportunities or finding new jobs with
more flexible hours. Faculty are leaving colleges, retail pharmacists
are looking for other opportunities, and clinical pharmacists are
leaving into early retirement.

Improving the Future

During the American Society of Health-System Pharmacists Mid-
year Clinical Meeting (ASHP-MCM) in 2019, there was a meeting
with all the Deans of pharmacy schools to address the decreased
number of applicants. At that time, the impression was that phar-
macists in general were not satisfied or impressed by their work,
the burnout was intolerable. Imagine now, two years later, with
more and more responsibilities and more challenges. Is there still
going to be a good number of applicants to have a better selection
process? Or are we stuck with a limited number of well-prepared
student applicants?

We have been in this situation for almost two years. What is
puzzling is the fact that we human beings with all these advance-
ments, cannot control a virus! This is the reality, no denial there.
We are still in the middle of the pandemic with the COVID-19
omicron variant threatening to hit the US with its high contagious
rates and fast spread, we will continue to face other new challenges.

The questions for the New Year 2022, are many: are classes
and schools going to go virtual for a short time until things are
in better control? Are we going to be wearing masks for a longer
time? Are the experiential education and expectations of pharma-
cy schools and clinical experiences going to remain the same? Can
pharmacists hold their jobs for a little bit longer with more vaccine
doses to be administered and more prescriptions for new oral
therapies to be filled?

I want to end with a positive note, the only way to have a better
control is to adapt to this reality, we must create new ways to deliv-
er better education and accept that old ways cannot be replicated.
We live in a new world and we should be up to this challenge. We
can do better.
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Introduction

Oral oncolytic development has been increasing steadily, making up
about 25-35% of the new oncology drug pipeline.! With this shift
towards oral oncolytic use, many parts of the healthcare system
need to evolve to match the pace of this change. While physicians,
allied health professionals, and other medical personnel try to keep
up with these changes, one of the greatest challenges that plague
healthcare systems is staff shortages across all disciplines.? Timely
care, medication education, and medication access are just a few of
the many things that can be negatively affected by staff shortag-
es, potentially leading to poorer clinical outcomes.? To help bridge
these gaps, we developed the Oncology Specialty Pharmacy (OSP)
at UC Davis in the adult hematology/oncology clinic setting with a
focus on oral oncolytics.

Initial Integration into the Hematology/Oncology Clinic

Our OSP started as an initial year-long pilot in 2013 with one
pharmacist providing telephone calls to patients one day a week to
monitor adherence and toxicities. In September 2014, 1 full-time
employee (FTE) pharmacist and 1 FTE technician were introduced
into the adult hematology/oncology clinic setting to work directly
with our multi-disciplinary staff. Since then, we have expanded to 4
FTE pharmacists and 4 FTE technicians over the last 7 years.

The OSP and clinic are staffed by clinical pharmacists with
appropriate experience and training, such as completion of a PGY1
Pharmacy Residency Program with an emphasis in Oncology and/or
a PGY2 Oncology Pharmacy Residency Program, or equivalent (e.g.,
Board Certified Oncology Pharmacist). Experience with the hema-
tology/oncology patient population and demonstrated competence
in cancer therapy and supportive care medication management are
necessary for pharmacists prior to involvement in the OSP.

There is no specific requirement for technicians who staff the
OSP and clinic, though experience with financial assistance and
prior authorizations (PAs) is preferred. Currently at UC Davis all
technicians have at least 5 years of experience in various settings
from retail and/or specialty settings. The pharmacy team plays a
pivotal role in relieving significant burden from patients experi-
encing the financial toxicities of their therapies through applying
for financial assistance on behalf of the patient. In addition, having
dedicated pharmacy technicians to submit PAs can decrease the
time to initiation of therapy.

Clinical Pharmacy Services - A Hybrid Model

Outpatient pharmacy service models across the nation vary in the
degree of integration into the clinic setting. Traditionally, specialty
pharmacies have limited or no affiliation with the patient’s prac-
tice-based oncology care team. This can lead to significant logistical
barriers to oncology care including a lack of shared health records
for medical communication and documentation.*

The integrated OSP service at UC Davis allows the oncology
pharmacists and technicians a unique opportunity to serve as both
a tele-provider to patients via phone-based services and on-site
support to providers and patients in the clinic. While our initial
pilot program only monitored adherence and toxicities, our list of
services was later expanded to meet the most critical needs for our
patients once full-time staff were integrated into the clinic space in

URAC re-accreditation

1 FTE Pharmacist + 1 Collaborative Practice

FTE Technician Agreement

implemented Established
+1FTE

Technician

Figure 1: Timeline of the UC Davis Oncology Specialty Pharmacy
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2014. Currently, the OSP team provides a full spectrum of services,
including clinical evaluation of therapy, PA support, financial
assistance, patient and caregiver education, regular lab monitoring,
drug/herb interaction evaluation, and supportive care management.

Discussion between prescriber and
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regarding new therapy start

l
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Figure 2: Overview of Oncology Specialty Pharmacy workflow

Initial Prescription of Therapy

Oncology specialty pharmacists play a key role in the discussion of
the appropriateness of a therapy and collaborate with providers in
determining a dosing and monitoring plan. Once a treatment plan
with an oral oncolytic has been established, providers send prescrip-
tions directly to the on-site dispensing pharmacy. The dispensing
pharmacy staff are trained to communicate directly with the OSP
team in the benefits investigation process and triage prescriptions
to dedicated PA oncology technicians who submit PA’s for all cancer
center prescriptions. Once the PA process is complete, OSP tech-
nicians evaluate prescription copays and drive the patient assis-
tance process for prescriptions with high copays. Patients who are
referred to the OSP are added to a confidential list of patients to be
educated and monitored by the oncology specialty pharmacists.

Education

In order to make informed decisions about treatment, patients and
caregivers must receive education on administration and monitoring
of the oral oncolytic, expected outcomes, adverse effects, and costs of
therapy.® Specialty pharmacists provide comprehensive medication
education and a full medication reconciliation to all patients who are
initiated on an oral oncolytic and ensure pertinent baseline labora-
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tory testing is completed prior to initiation of therapy, if applicable.
These actions can be completed over the phone, in-clinic at the time
of prescription, or at the dispensing pharmacy at time of dispense.

Clinically Meaningful Management and Follow-up

Once patients initiate therapy, pharmacists follow a standardized
monthly interval for pharmacist follow up. Lab tests and recent
scans are evaluated to determine continued appropriateness of
therapy; patients are assessed for correct administration of med-
ication, adherence, and adverse events; and refills are processed
and arranged for pick up or delivery. Evaluation and adjustment

of monitoring plans, clinic visits, and/or prescription of additional
supportive care prescriptions are also performed at this time. More
frequent follow up is implemented for patients that are determined
to be at high-risk for non-adherence or adverse events.

Current practice at UC Davis is to conduct education for all
patients prescribed an oral oncolytic, whereas regular follow up calls
are conducted for patients whose specialty medications are filled at
the UC Davis dispensing pharmacy, instead of an external specialty
pharmacy. All patients, regardless of their filling pharmacy, are
educated to call the OSP team for questions or assistance with
adverse event management.

Patient and Provider Impact

To evaluate current practices and services, patients and providers
are sent satisfaction surveys to evaluate their interactions with the
OSP team. Surveys are created by the National Association of Spe-
cialty Pharmacy (NASP) and distributed through either direct mail
or web-based options quarterly. These survey results provide the
OSP team insight into ways to develop and improve services.

Adherence data

In addition to patient and provider satisfaction, the most import-
ant detail is improved patient care and outcomes. While clinical
outcomes may be difficult to ascertain, patient adherence is neces-
sary to optimize their chance for a successful outcome. In 2015, a
retrospective analysis was performed to evaluate adherence of our
OSP and it was observed that our program was able to significantly
improve patient adherence.® Adherence was analyzed through medi-
cation possession ratio (MPR).

Challenges and Limitations

Given the recent growth in the use of oral oncolytics and their high-
cost nature, more payors are setting limitations and/or mandating
which pharmacies a covered patient can receive their specialty med-
ications from. In addition, manufacturers are narrowing the distri-
bution of their specialty medications to certain pharmacies to reduce
distribution costs, among other reasons. Payor lockouts and limited
distribution models limit the specialty pharmacists’ assessment of
adherence and lead to delays in treatment initiation or continuation.”
In order to offset this challenge, the UC Davis OSP team implement-
ed the pharmacy technician service of contacting external specialty
pharmacies to follow up on prescriptions rerouted outside of the
health system.
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UC Davis Specialty Pharmacy
07/01/2020 - 06/30/2021 (by survey date)

E. Your Overall Satisfaction With
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1. Our pharmacy 4.92 4.87 4.75
2. Communication with our pharmmacy team 4.92 4.84 4,71
3. Your experience with our Specialty Pharmacy over other pharmacies you have usad 4.82 4.78 4.64
4, Likelihood of using this pharmacy again? 4.88 4.85 4.74
6. Likelihood of recommending our pharmacy to family and friends? 9.80 9.48 9.31
13. Did you try to contact us with an urgent guestion or concaim when the pharmacy was closed? 1.97 1.95
Section 4.88 4.83 4.71

Figure 3: NASP Patient Overall Satisfaction Survey from July 2020 - 2021. We compared UC Davis Oncology Specialty Pharmacy to other

UC Davis specialty programs and the NASP database.

Generalized growth in cancer care and use of oral oncolytics
has led to an increased need for additional OSP staff which has
been challenging to meet from a hiring perspective. Growth in the
specialty pharmacy team as well as staff in other interdisciplinary
areas had led to a shortage in available clinic space which is critical
to continued on-site pharmacist support.

Agreeing upon a single case management program has also been
a challenge for the UC Davis OSP. Although there are case man-
agement programs available, most programs do not interface with
the health systems’ electronic medical record (EMR) which leads to
increased time spent on duplicate documentation.

A continual workflow challenge for the OSP team has been
ensuring that our practices meet the standards efficiently and
thoroughly for multiple accrediting bodies. The UC Davis Cancer
Center has been American Society of Clinical Oncology (ASCO)
Quality Oncology Practice Initiative (QOPI) certified since 2016 and
our specialty pharmacy has been Utilization Review Accreditation
Commission (URAC) accredited since March 2017. With both of
these accrediting bodies requiring different information, follow-up
frequency and documentation are tailored to meet the varying
standards from both QOPI and URAC.

Future Directions

There is a continued need for pharmacist outreach to encourage
patient adherence to medications and manage supportive care to
overcome the clinical implications of payor lockouts and limited
distribution models. A primary goal of the UC Davis OSP is to have
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regular pharmacist outreach for all patients regardless of their fill-
ing pharmacy.

The increased use of oral oncolytics and the paralleling growth
in challenges provide a glimpse at future opportunities for oncology
pharmacists. Currently at UC Davis, specialty pharmacists are caring
for any diagnoses and their associated oral therapies. However, there
is the potential for pharmacists to become disease state specific which
may provide more consistency for providers, nursing, and patients.

Another consideration for the future includes transitioning oral
oncolytic orders to EMR oncology treatment modules leading to a
more pharmacist-driven prescription process. Challenges include
adjusting the specialty pharmacy workflow, provider buy-in and
training, and additional information technology (IT) and pharma-
cist support. Additional IT and pharmacist support is critical as
there are numerous oral therapies and their associated monitoring
needs are unique to each individual medication.

Conclusion

The oncology pharmacist is a commonly untapped resource that
can be utilized to help bridge many gaps that exist in our current
healthcare situation. While OSP is simply one way to better opti-
mize the oncology pharmacy staff, this is certainly not without its
own challenges. Resources continue to be scarce, with drug and
staff shortages rampant worldwide. Despite this, we have shown
that OSPs can continue to be an opportunity for institutions to
provide the desperately needed relief for both patients and medical
staff, while providing the recognition that the pharmacy team can
provide so much more than traditionally thought. ®®
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UC Davis Specialty Pharmacy
07/01/2020 - 06/30/2021 (by survey date)
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Figure 4: NASP Provider Net Promoter Score for Q6 in 2020 - 2021. We compared UC Davis Oncology Specialty Pharmacy to other UC
Davis specialty programs and the NASP database
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Figure 5: OSP Adherence Analysis from 2013-2014. A. MPR Analysis at Baseline. Mean MPR at baseline was 90.3%. B. MPR Analysis Post-Enroll-
ment into our OSP. Mean MPR post-enrollment was 99.3%. *Mean increase = 9.08% (P=0.02).
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Introduction

The fall 2021 American Society of Clinical Oncology (ASCO) Quality
Care Symposium showcased many projects and research endeavors
aimed at improving the quality and safety of cancer care, including
the work of many oncology pharmacists.
Three pharmacist-led abstracts aimed at
measuring and improving quality care for
patients with malignancies are highlight-

ed here.

Improvement in Time to Oral
Anticancer Agent Follow-up’

Johengen and colleagues evaluated the
time to first follow-up visit for patients
initiated on oral anticancer agents before
and after implementation of a dedicated
oncology pharmacist. Prior to oncol-

ogy pharmacist implementation, care
managers were responsible for follow up
in patients prescribed new oral antican-
cer agents. This group compared the time to first follow-up for 79
patients started on oral anticancer therapies in the pre-pharma-
cist time period (11/1/20 - 2/28/21) to the follow-up times for 40
patients started on oral anticancer therapies in the post-pharmacist
implementation time period (3/1/21 - 4/30/21).

The authors found the median time to first follow-up after
oral anticancer therapy initiation was 8 days for patients in the
pre-pharmacist group compared to 7 days in the pharmacist group.
Additionally, time to first follow-up was within 10 days of initiating
an oral anticancer therapy for 67.1% of patients in the pre-phar-
macist group compared to 95% of patients in the pharmacist group
(p<0.001).

The authors concluded time to first follow-up for patients
started on oral anticancer therapy was shorter for patients cared for
by a pharmacist. Future directions include characterizing the inter-
ventions made by the pharmacist at time of follow-up, evaluating
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“These projects and
many others illustrate
the impact of oncology

pharmacists in continuing
to provide and optimize
safe and effective care for
patients with cancer.”

patients’ duration of oral anticancer therapy, and rate unplanned
admissions in these patients.

Implementation of an EHR-embedded Decision Support
Tool in Community Oncology Practices.?

Flatiron Health, Inc, is a healthcare information technology compa-
ny that specializes in creating and refining clinical decision sup-
port (CDS) tools based on real-world data derived from electronic
health records and guideline-recommended treatment regimens.®
In effort to evaluate the prevalence of use of the EHR-embedded
CDS tool, Flatiron Assist, investigators tracked how often providers
were using the CDS tool to guide treatment decisions for patients
diagnosed with non-small cell lung cancer (NSCLC) at 2 months, 6
months, and 1 year after adoption. The rationale for implementing
the CDS tool is to document and report various quality metrics in
hopes of improving the delivery of value-based cancer care.

Their study found over the 1-year observation period, frequency
of use of Flatiron Assist increased from 30% at 2 months to 80%
at 1-year. Additionally, the study investi-
gated concordance of NSCLC orders with
National Comprehensive Cancer Network
(NCCN) Guidelines and NCCN Preferred
Treatment regimens, and found that over
the observed time period, concordance
decreased from 94% at 2 months to 85%
at 1 year.

The most common reasons providers
reported for ordering non-concordant
regimens were physician’s choice, patient
status, and newly published evidence. The
investigators postulated that the decrease
in NCCN-concordant orders was attribut-
ed to increased usage or greater comfort
with the CDS tool over time.

Based on this data, the investigators concluded that Flatiron
Assist was quickly adopted by most prescribers and used for the ma-
jority of NSCLC orders over the 1-year observation period, most of
which were in concordance with NCCN recommendations. Further
research is required to further define workflow time, predictors of
non-use and non-concordance orders, and correlation of Flatiron
Assist with improved clinical outcomes.

Real-world EGFR Testing Patterns Among U.S. Patients
with Advanced NSCLC*

Multiple targetable mutations, including mutations in the epider-
mal growth factor receptor (EGFR), have been identified in patients
with NSCLC and help guide therapy selection. NCCN Guidelines rec-
ommend molecular testing for these mutations prior to initiating
therapy and after disease progression. However, molecular testing
presents its own set of challenges including wait times, access to
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testing, and cost.’ To better characterize real-world use of EGFR
testing, Vanderpoel and colleagues performed a retrospective obser-
vational study in a cohort of patients with advanced NSCLC from
the Flatiron Health database. The study examined a total of 22,726
patients from 2015 to 2020. Overall, 75% of the patients received
at least one EGEFR test and 15% of those patients tested positive for
an EGFR mutation. Of patients who tested positive for an EGFR
mutation prior to first line therapy, 36% received a second EGFR
test prior to initiating second line therapy.

Notably, the team found the rate of EGFR mutation testing
improved over the study period with an 11% increase from 2015
to 2020. Time from sample collection to test results also decreased
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Conclusion

These projects and many others illustrate the impact of oncology
pharmacists in continuing to provide and optimize safe and effec-
tive care for patients with cancer. Regional and national presen-
tations and publications by pharmacists in the quality space will
continue to show the value of oncology pharmacists. ® @
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Asciminib: A Novel TKI for the Treatment of Chronic Myeloid Leukemia
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The treatment for chronic myeloid leukemia (CML) was trans-
formed in 2001 when the tyrosine kinase inhibitor (TKI), imatinib,
was approved by the United States Food and Drug Administration
(FDA).! Today, TKIs on the market demonstrate the ability to re-
duce a patient’s leukemic burden and restore their life expectancy
back to normal.*® However, limitations to TKI therapy still exist
and are marked by drug toxicity, drug resistance, or both.”

The recent approval of asciminib by the FDA provides a prom-
ising option for patients that have developed either toxicity to or
resistance against earlier lines of TKI treatment.®

Asciminib Pharmacology

Prior to the development of asciminib, all marketed TKIs for CML
exerted their pharmacologic activity via
binding to the catalytic adenosine triphos-
phate (ATP) site in ABL1.” Mutations to
the ABL1 ATP catalytic site result in the
inability of TKIs to modulate BCR-ABL1
activity, thus leading to the loss of TKI
response and disease progression. One
mutation, T315], is particularly problem-
atic in that it confers resistance to all TKIs
used for the treatment of CML except
ponatinib.® Unlike ponatinib and the
other TKIs indicated for CML, asciminib
exhibits a novel mechanism of action,
allowing it to circumvent all ATP catalytic
site mutations. Asciminib accomplishes
this feat by acting as a selective allosteric
inhibitor of BCR-ABL1 kinase activity.

In its wild-type structure, ABL1 displays autoinhibition via the
binding of an N-terminal myristoyl group to a C-terminal myristoyl
pocket on the kinase domain. In the pathogenic formation of the
BCR-ABL1 fusion protein, the BCR protein fragment replaces the
N-terminal myristoyl group of ABL1. Without the myristoyl group
present, the myristoyl pocket is left vacant, and ABL1 loses the
capacity to self-regulate kinase activity. This results in BCR-ABL1
being a constitutively active kinase.” Asciminib is able to bind to
the myristoyl pocket and is thus capable of turning off BCR-ABL1
kinase activity.” As we will see, the dose needed to effectively inhibit
BCR-ABL1 is dependent on the presence of the T315] mutation and
is reflected in the FDA approved label.*°
Dose Finding Study and Pharmacokinetic Analysis of
Asciminib
The maximum tolerated dose of asciminib was evaluated in the
phase 1 trial reported by Hughes et al.™* In this trial, adult patients
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“The recent approval
of asciminib by the FDA
provides a promising
option for patients that

have developed either
toxicity to or resistance
against earlier lines of TKI
treatment.’

with relapsed/refractory chronic-phase (CP) or accelerated-phase
CML were enrolled. Enrolled patients must have failed treatment
with at least two different TKIs or were unable to tolerate prior TKI
therapy. Seventy percent of the patients enrolled had been previ-
ously treated with three or more TKIs, and at the time of the report,
33 patients (22%) harbored the T315] mutation.™

Final pharmacokinetic (PK)-pharmacodynamic (PD) modeling
demonstrated that appropriate inhibitory concentrations of asci-
minib would be maintained in 100% of patients without the T315I
mutation when asciminib was dosed at 40 mg twice daily.™ For the
limited number of patients harboring the T315I mutation, doses
greater than 150 mg twice daily were required to achieve a major
molecular response (MMR). Based on these findings, asciminib
dosed at 40 mg BID and 200 mg BID were selected for further
investigation.

Asciminib is a highly protein bound molecule that is predomi-
nantly metabolized by the liver via direct glucuronidation (27.9%)
and CYP450 oxidation (37.8%). Additionally, biliary secretion
via breast cancer resistance protein
(BCRP) plays a role in the elimination of
asciminib (31.1%). A minimal amount of
asciminib is also cleared by the kidneys
(2.5% unchanged).*? The half-life of
asciminib was determined to be 8 hours,
allowing for steady state levels to be
achieved by day 3 of dosing.™ The special
population PK studies performed by Hoch
et al. focused on individuals with renal
and hepatic dysfunction.

The study found increases in both
exposure and maximum plasma con-
centrations in individuals with severe
renal impairment (absolute glomerular
filtration rate (aGFR) < 30 mL/min and
not yet requiring dialysis) and individuals
with mild (Child-Pugh class A) and severe hepatic impairment
(Child-Pugh class C).*> While PK parameters were impacted, asci-
minib’s therapeutic window proved to be large enough to conclude
that renal and hepatic impairment have little effect on its safety
profile. This led to the FDA approving the label for asciminib with
no dose adjustments for patients with kidney or liver dysfunction
and prescribed 40 mg BID.*

Liver and kidney dysfunction may not be a major determinant
for the metabolism of asciminib; however, drug-drug interac-
tions (DDIs) should be evaluated for each patient. Asciminib is a
substrate of CYP3A4, and an inhibitor of CYP3A4, CYP2C9, and
P-glycoprotein (P-gp).*° Clinicians should consult the prescribing
information for guidance on the management of DDIs with asci-
minib, as the recommendations vary from close monitoring to the
avoidance of concomitant medications depending on the prescribed
dose of asciminib.'



Efficacy of Asciminib

The results of two pivotal trials led to the FDA approval of asci-
minib. The ASCEMBL study was an open-label, active-controlled,
multicenter, phase 3 trial comparing asciminib with bosutinib.™
Eligible patients were randomized to receive either asciminib 40 mg
twice daily or bosutinib 500 mg once daily, and the study’s primary
endpoint was the rate of MMR at 24 weeks.” At 24 weeks, 25.5%
of patients receiving asciminib obtained a MMR compared to only
13.2% of patients receiving bosutinib, and the benefit of asciminib
was irrespective of the number of previous lines of TKI therapy.™

Updated efficacy data was recently presented at the 2021 Amer-
ican Society of Hematology (ASH) Annual Meeting.'* At 48 weeks
of treatment, 33.2% of patients receiving asciminib achieved MMR
compared to 18.6% in those receiving bosutinib.** While initial
results for the ASCEMBL study helped asciminib gain an accelerated
approval in patients treated with two or more TKIs, the 48 week
update demonstrated continued superiority with asciminib.®34

For individuals with known T315I mutations, the efficacy
of asciminib continues to be evaluated in the pivotal study, CA-
BL001X2101.2 CABL001X2101 is an ongoing study that expands on
the results of the previously reported dose finding trial.®!* At the
time of the FDA’s review, 45 patients with T315I mutated CP CML
who have failed at least one other line of TKI therapy were enrolled.
The efficacy analysis evaluated MMR at 24 weeks, of which 42%
of patients achieved when treated with asciminib. By week 96 of
asciminib treatment, 49% of the patients achieved MMR .8

While the pivotal trials showcase the efficacy of asciminib, it is
important to evaluate the safety profile of asciminib as this is an
important consideration for the selection of TKI therapy in CML.

Safety of Asciminib

The safety profile of asciminib was closely evaluated in the phase

1 dose finding trial reported by Hughes et al.™* Asciminib demon-
strated a profile of low severity adverse events (AEs), with 92% of
nonhematologic AEs being grade 1 or 2. The most frequent nonhe-
matologic AEs were asymptomatic increases in the lipase or amy-
lase level, rash, and constitutional symptoms. The most common
cardiovascular AE was hypertension reported in 19% of patients.
All grade thrombocytopenia was the most commonly reported he-
matologic AE with 22% of patients, and 9.3% experiencing Grade

3 or 4 thrombocytopenia. All grade anemia and neutropenia were
reported in 11.3% and 10.7%, respectively.* The incidence of
thrombocytopenia and neutropenia were higher in the Phase III AS-
CEMBL study, while anemia was similar.*® Clinical pancreatitis was
experienced by five patients in the dose finding study (3 patients
at the 80 mg BID dose level, 1 patient at the 150 mg BID dose level,
and 1 patient at the 200 mg once daily dose level); however, clinical
pancreatitis was not reported in the ASCEMBL study.’>** The 48-
week update to the ASCEMBL trial demonstrates that the safety
profile remains similar to the primary analysis originally reported
by Réa et al.** While the updated results indicate that myelosup-
pression occurs earlier in treatment with asciminib, both thrombo-
cytopenia and neutropenia were the most common AEs leading to
treatment discontinuation (3.2% and 2.6%, respectively).'* These
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AEs are important to consider, particularly when considering dose
adjustments.

Dose Adjustments and Toxicity Management

The prescribing information for asciminib provides recommen-
dations for dose adjustments due to AEs. The AEs requiring dose
adjustment include neutropenia and/or thrombocytopenia, asymp-
tomatic elevations in amylase or lipase, and all Grade 3 or higher
nonhematologic AEs.*® The management of all AEs require holding
asciminib until near resolution; however, when managing neutrope-
nia or thrombocytopenia, the time to resolution and if it is recur-
rent dictate whether a dose reduction is warranted."

While there were no reports of clinical pancreatitis in the
ASCEMBL study, there were five cases documented in the phase
1 dose finding study, and all cases occurred at higher doses.™*?
Trial investigators discontinued asciminib in the setting of clinical
pancreatitis, and the cases were noted to have resolved within 10
days. One of the five patients was rechallenged and was able to
tolerate continued therapy. The study notes that three of the five
patients had experienced pancreatitis with previous TKIs. As such,
CML patients harboring the T315] mutation where a higher dose is
indicated and who have a history of elevated amylase/lipase and/or
clinical pancreatitis to another TKI therapy, may be at greater risk
for developing pancreatitis on asciminib.

In addition to monitoring for pancreatitis, the safety analysis
performed in the special population PK study conducted by Hoch et
al. revealed that patients with severe renal impairment had a higher
incidence of increased amylase levels or neutropenia.'? While the
FDA approved asciminib’s label without dose modifications in renal
or hepatic impairment, it would not be unreasonable to consider a
lower initial dose of asciminib and increase the dose as tolerated in
patients with extensive renal dysfunction.

Place in Treatment and Future Directions

The current National Comprehensive Cancer Network (NCCN)
Guidelines for CML recommend selecting frontline TKI therapy
based on “risk score, toxicity profile, patient’s age, ability to tolerate
therapy, and the presence of comorbidities.”*® The NCCN recom-
mendations are also based on the lack of an overall survival benefit
between imatinib and second-generation TKIs. However, given the
ability of the second-generation TKIs to decrease the risk of disease
progression, they are preferred for patients with intermediate- or
high-risk scores.” For patients that do not respond to a second-gen-
eration TKI or have TKI resistance due to the T315I mutation,
ponatinib is an effective option.'>*¢ While asciminib showed supe-
riority over bosutinib in the ASCEMBL study, further investigation
is needed to truly understand its place in the treatment of CML
patients with the T315] mutation.

The treatment of CML patients with the T315I mutation would
be better understood from a study investigating asciminib versus
ponatinib. The investigators of the ASCEMBL study noted ongoing
efforts to optimize ponatinib dosing as the reason for not using
it in the comparator arm against asciminib."® However, without
this information, the demonstrated safety profile of asciminib in
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the pivotal studies provides it with an advantage over ponatinib in
patients with known cardiovascular comorbidities.'**

Asciminib will certainly drive further efforts to optimize the
treatment of CML. One area of interest to be investigated is the
dual inhibition of BCR-ABL1 with asciminib and an ATP catalytic
site TKI. Wylie et al. briefly describes the discovery of asciminib,
and the original intention to use it along with another TKI in
order to improve treatment outcomes and create a barrier to
resistance.’” With preclinical analyses demonstrating an additive
effect of asciminib in combination with imatinib, dasatinib, or
nilotinib, Novartis continues to investigate the clinical feasibility
of these combinations.’*® There is also a case report for the use of
combination asciminib plus bosutinib to restore control of resistant
disease.’

Finally, the possibility exists for the development of mutations
to the myristoyl pocket of BCR-ABL1, which can impact treatment
success with asciminib.? The occurrence of myristoyl pocket
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mutations in the phase 1 dose finding study were found to be
lower than originally predicted from in vitro analyses, but should
be considered in patients that do not show a response to or become
refractory to asciminib. Myristoyl pocket mutation analysis will
likely find its way into the clinical setting as the use of asciminib
becomes better established in practice.

Conclusion

The introduction of asciminib into the armamentarium for CML
provides another agent for individuals who have developed resis-
tance to or are unable to tolerate previous TKI therapy. The pivotal
trials for asciminib demonstrates a safe and effective option for pa-
tients with CP CML. Clinicians should be aware of the common AEs,
particularly those requiring dose interruptions and/or adjustments.
Future studies with asciminib as monotherapy or in combination
with other TKIs will allow for a better understanding of asciminib’s
place and utility in clinical practice. @ ®
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From Residency to Career: What Should Your First “Job” Be?

Career Advice from Recent Residents
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Oncology Clinical Pharmacy Specialist

Grace Hsu, PharmD, BCOP
Oncology Clinical Pharmacy Specialist

Catherine Johnson, PharmD

‘ Oncology Clinical Pharmacy Specialist
It is that exciting, yet daunting time of the year again. The search
for your next professional endeavor is underway.

Is there an ideal first job for someone coming out of residency?
What is the right type of job? Should I specialize or sub-specialize
right out of the gates? Is it ok to jump into a management or aca-
demic position right away? To answers these questions, we received

the advice of recent residents, a Post-Graduate Year 2 Oncology
residency program director, and a hiring manager.

Identify Priorities

Similar to searching for the best-fit residency program, job hunt-
ing requires research and reflection of professional and personal
priorities. It is important to identify what is most important to
you. Start by asking yourself where and how you want to practice.
Are you willing to step out of your comfort zone and move across
the country for your future job? Do you prefer to practice solely
inpatient or outpatient or would you rather have the opportunity to
rotate? Is it important for you to practice as a sub-specialist among
a large group of colleagues at an academic medical center or would
you prefer to be the oncology pharmacist caring for patients with a
variety of malignancies at a community hospital?

Also be sure to ask questions to others. Speak to individuals
familiar with the institutions you are applying to and gain as much
insight as you can on the position and the institutional culture.
These tactics will aid you in identifying positions that will positively
challenge you and promote your career growth through opportuni-
ties for teaching, mentorship, research, and leadership.

Get to Know Hiring Timelines

There is no set timeline or designated match day for positions after
residency. This can be challenging, as some programs recruit in
early winter and others wait until late spring. Knowing the different
timelines will allow you to coordinate multiple interviews around
the same time and prevent you from having an offer on the table
requiring a decision to be made earlier than other upcoming inter-
views. Most importantly, do not worry if you do not have a position
lined up by March. Oncology pharmacy positions are always being
posted, and you will find something that aligns well with your aspi-
rations.

Seek Mentorship

During the job search, use and build your network. Find two to
three mentors who have taken similar steps in their career, know
you as a person, and can give you their honest opinion. Discuss your
priorities and timeline with them. Learn the tips and tricks they
used to navigate the job market, and adopt the ones that work for
you. Seek their feedback on your CV, letters of intent, and prepared
presentation if they are required by the institutions you are apply-
ing to.

Overall, as you search for the position best for you, be mindful
of your priorities, timelines, and available mentors- keep in mind
that your first job does not have to be your last job. There will be
plenty of time to find your dream job. You may even find that your
definition of a ‘dream job’ changes with your priorities. Through-
out the process, keep an open mind, stay organized, and apply to
institutions where you can see yourself thrive.

Career Advice from a Post-Graduate Year 2 Residency

Program Director

Wendy Ying Ci Hui, PharmD, BCOP

Clinical Oncology Pharmacy Specialist

PGY2 Oncology Pharmacy Residency Director

Kellogg Cancer Center, Northshore University Health System -
Evanston Hospital

Evanston, IL

When it comes to the ideal first job out of residency, the answer
is definitely different for everyone. The ideal job depends on your
skills, interests and personal priorities.

Whether you are preparing to look for a job during your
oncology residency or you have worked a few years post residency
and are now looking for a change, it is important to conduct a
self-assessment and examine your skills, interests and goals. This
may bring back memories of the pre-residency questionnaires you
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have completed. Some of your responses may have changed, so it is
good to reevaluate.

Some self-reflective questions to help guide you through the
process may include the following:

Professional skills, interest, Personal priorities

and goals

What are you passionate about? | What are your personal plans?

What brought you the most
satisfaction?

Do current work responsibilities allow
you to fulfill other life goals?

What do you like the least? Is proximity to family and friends

important to you?

What do you do well? Do you have family obligations that
may influence where to work or

ability to travel?

What are your short and long- Where would you like to live?

term career goals?

Rank your answers: which are must haves and which ones are
negotiable?

Once you have a clear picture of your professional and person-

al goals, discuss with your trusted advisors: residency program
director (RPD), preceptors, mentors, family, friends, etc. They will
provide helpful insights as you review potential oncology pharma-
cist positions.

The next step is to start the search. You can look for opportu-
nities at your current institution, through pharmacy organization
websites (career pages), online recruitment services, institutional
website job postings, pharmacy friends/mentors’ referrals, etc.

What if you are not offered the ideal position after residen-

cy? Should you settle for any job?

Urgency to accept a job offer depends on many factors. Do you have

an interim job that will sustain you financially as you continue your

search? If you are able to stay as a resource pharmacist in your cur-

rent institution, then you may able to wait longer for the ideal job.
If you need a job right away, then weigh your offer with current

needs and future considerations.

® Does the position offer the must haves?

® s there potential to develop the position into your ideal job?
®  Will this job help further your professional development?
® Are there more positives than negatives?

It is important to recognize there is no perfect job. An ideal
position may still have features you are less enthusiastic about. Do
not be too quick to conclude whether an opportunity is good for
you or not If you are interested but unsure if you have the required
qualifications or if the position meets your needs, then apply and
see how things turn out. Most of the time, you will not know until
you are actually working in that position. There is always something
to learn from an experience, so keep an open mind. Your goals and
priorities may also change with time. Therefore, the first job, even
if less than ideal, will prepare you for the position that you will find
fulfilling for the long run.
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Jessica Unzaga, PharmD, BCPS, BCOP

Pharmacy Clinical Coordinator, Malignant Hematology & Stem Cell Transplant
Miami Cancer Institute, Baptist Health South Florida

Miami, FL

Graduates of a post-graduate year 2 (PGY2) residency program en-
ter the workforce with a dynamic and well-rounded skill set in clini-
cal oncology, administration, teaching, and research, to name a few.
In the winter and spring months PGY2 residents are busy searching
for their next steps, and are often looking for sub specialization in a
specific area of interest aligned with their exposure as a resident or
even in student rotations.

As a coordinator that contributes to hiring decisions at my
institution, I feel that the most important quality in an applicant
is the concept of job fit. Job fitness is determined by combining
the prospective employee’s strengths, motivations, and experience
and how they match with the needs of the position and work
environment. Employees that fit well into the role, department,
and institution are highly satisfied, productive, and contribute to a
positive work culture.

PGY2 graduates come with a solid foundation of oncology phar-
macy practice and when looking for their first role after residency
it is important that they take the time to reflect on their strengths,
opportunities, and goals for the next 5 years and how that matches
their role of interest. Furthermore, oncology practice models differ
across the country and different roles and practice settings call for
different skill sets.

It is important that during the application and interview process
the applicant seeks to fully understand the entity, department,
and position for which they are applying. Is the position new to fill
an unmet need or does it replace a pharmacist that was previously
integrated in that role? What are the key deliverables? How will I be
evaluated? These are some great starting points for an applicant to
ask future employers when assessing job fitness.

Another significant factor for PGY2 graduates to consider is that
pharmacy practice, even more so, specifically oncology practice,
is rapidly evolving. We should expect that a decade from now
oncology pharmacy practice may look a bit different than today,
many institutions have established protocols and/or collaborative
practice agreements, and in the future pharmacists may obtain
nationwide provider status. Employers looking to hire new prac-
titioners are seeking candidates that are internally motivated to
continue learning, optimize patient care, and build and maintain
strong interdisciplinary collaboration, in addition to transparency,
flexibility, and resilience when faced with change. Establishing
boundaries and work life balance is also key to maintaining positive
mental and physical health. Mentors are also great resources that
can offer valuable insight to help guide residents through the job
search process. @
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Updates in Bladder Cancer
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Bladder cancer, or urothelial carcinoma, is the sixth most common
cancer diagnosis in the United States with an estimated 83,730 new
cases and 17,200 deaths in 2021. There is a 77.1% 5-year relative
survival in patients diagnosed with urothelial carcinoma.' Metastat-
ic urothelial carcinoma has a 5-year overall survival rate of 18%.?
Transitional cell carcinoma is the most common bladder cancer
histology, accounting for 90% of all bladder cancers.* About 5% of
urothelial carcinomas are upper tract which are tumors that develop
in the renal pelvis or in the ureter.?

Current Guideline Recommendations:

In muscle-invasive bladder cancer (MIBC) stages two and three,
treatment consists of neoadjuvant cisplatin-based combination
chemotherapy including gemcitabine and cisplatin or dose-dense
methotrexate, vinblastine, doxorubicin, and cisplatin (DDMVAC)
with radical cystectomy, cystectomy alone, or chemoradiotherapy,
depending on the performance status of the patient and tolerability
of chemotherapy.*

First-line therapy for metastatic disease is dependent upon if
the patient is cisplatin eligible. If cisplatin-eligible, the preferred
regimen would consist of the same cisplatin-based chemotherapy
regimens used for neoadjuvant therapy. If cisplatin-ineligible, the
recommended first-line therapy is platinum-based chemotherapy
with gemcitabine and carboplatin. An alternative first-line option
for cisplatin-ineligible patients is immunotherapy for patients with
programmed death-ligand 1 (PD-L1) expression or patients who are
not eligible for any platinum-containing chemotherapy.

A significant number of metastatic patients are unable to
tolerate cisplatin therapy due to comorbidities including renal
dysfunction or poor performance status.® This represents a need
for less toxic therapies to improve survival rates. Here we will
discuss emerging data for systemic therapy in urothelial carcinoma
including chemotherapy, immunotherapy, targeted therapy, and
antibody drug conjugates.

Adjuvant Chemotherapy for Upper Tract Urothelial
Carcinoma (UTUC):

Platinum-based chemotherapy including gemcitabine in combina-
tion with either cisplatin or carboplatin can be considered for UTUC
if neoadjuvant therapy was not given (National Comprehensive
Cancer Network (NCCN) Category 2A).

Platinum-based chemotherapy is an option based on POUT, a
phase III, randomized, parallel group trial that compared adjuvant
platinum-based chemotherapy to surveillance in patients with pT2-
4, Nany or pTany, N1-3, non-metastatic UTUC after nephroureterec-
tomy. Patients received four 21-day cycles of gemcitabine (1,000 mg/
m?) days 1 and 8 of each cycle in combination with cisplatin (70 mg/
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m?) or carboplatin (AUC 4.5 or 5) on day 1. The primary endpoint

of disease-free survival was estimated to be 71% in the chemother-
apy cohort and 46% with surveillance (P=0.001) at 3 years. Acute
treatment-emergent adverse events > grade 3 were reported for 44%
of patients who received chemotherapy versus 4% with surveillance.
In the chemotherapy group, there was a greater incidence of > grade
3 decrease in neutrophils (36%), decrease in platelet count (10%),
febrile neutropenia (6%), vomiting (6%), and nausea (6%).”

Nivolumab for Adjuvant Therapy:

Nivolumab is an anti-PD-1 monoclonal antibody that is FDA ap-
proved for adjuvant therapy following resection in urothelial car-
cinoma. In bladder cancer, the PD-1 receptor is expressed and is a
potential therapeutic target. However, for this indication there is no
required testing for PD-1 expression. Anti-PD-1 antibodies inhibit
the PD-1 pathway and stimulate the immune system to produce an-
titumor effects.® Nivolumab can be considered for use as an “other
recommended regimen” (NCCN category 2A) for adjuvant systemic
therapy in patients with high-risk pathology after cystectomy re-
gardless if cisplatin-based neoadjuvant therapy was given. High risk
was defined as pathological stage of pT3, pT4a, or pN+ and patient
ineligible for or declined adjuvant cisplatin-based chemotherapy
and who had not received neoadjuvant cisplatin-based chemother-
apy, or pathological stage ypT2-ypT4a or ypN+ for patients who
received neoadjuvant cisplatin.

Nivolumab is approved for this indication based on CheckMate
247, a phase III, randomized, parallel group clinical trial comparing
nivolumab 240 mg intravenously (IV) versus placebo every two
weeks for up to one year in patients with MIBC that had received
radical surgery. Nivolumab was assessed in patients who had re-
ceived neoadjuvant therapy as well as in those who had not received
neoadjuvant therapy. The primary endpoint showed statistically
significantly improved disease-free survival with nivolumab at 20.8
months compared to placebo at 10.8 months (P<0.001), regardless
of PD-L1 expression. The most common adverse events were
pruritus 23.1%, fatigue 17.4%, and diarrhea 16.8%.°

Erdafitinib

Erdafitinib is a tyrosine kinase inhibitor that inhibits fibroblast
growth factor receptor (FRGR) 1 through 4 signaling and is FDA
approved for locally advanced or metastatic urothelial carcinoma.*®
EGFR mutations occur in 20% of the metastatic urothelial carcino-
ma patient population.’ Mutations in FGFR contribute to unreg-
ulated cell proliferation and oncogenesis. Erdafitinib is indicated
for patients who have progressed during or after platinum-based
chemotherapy and whose tumors have susceptible FGFR3 or FGFR2
genetic alterations. Erdafitinib is included in the NCCN guidelines
as a category 2A recommendation.

Erdafitinib is approved based on the BLC2001 trial. This was
an open-label, single arm, phase II study that assessed the use of
erdafitinib in patients with locally advanced or metastatic urothelial
carcinoma with at least one FGFR3 mutation or FGFR2/3 fusion.
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Patients received erdafitinib 8 mg by mouth once daily with or with-
out food. If serum phosphate levels were < 5.5 mg/dL and the patient
was not experiencing any ocular adverse effects or any grade 2 or
greater adverse reactions on day 14, the patient increased to 9 mg
once daily due to phase I study results showing an improved response
rate with this dose. The primary endpoint of confirmed response rate
occurred in 40% of patients. Median progression-free survival was
5.5 months, and median overall survival was 13.8 months.'? Adverse
events of interest and management are detailed below.
Adverse effects (Package Insert %)
® Hyperphosphatemia (76%): Restrict phosphate intake to
600-800 mg daily. Monitor phosphate levels monthly. If serum
phosphate > 7 mg/dL, consider adding an oral phosphate binder
until phosphate returns to < 5.5 mg/dL.

® QOcular disorders (25%): Advise patients to either use artificial
tears or hydrating or lubricating eye gels or ointments every 2
hours while awake to prevent dry eyes. Hold treatment if central
serous retinopathy occurs. Permanently discontinue if it does
not resolve in 4 weeks or if grade 4. Monitor with monthly
ophthalmological examinations during the first 4 months of
therapy and every 3 months after.

Clinical Pearl

® Erdafitinib inhibits FGFR signaling in the renal proximal tubule
where it impairs the function of the sodium dependent phos-
phate co-transporter, inhibiting phosphate reabsorption and
leading to hyperphosphatemia.

Enfortumab Vedotin

Enfortumab vedotin (EV) is an antibody drug conjugate (ADC) that
is FDA approved for locally advanced or metastatic urothelial carci-
noma. EV targets nectin-4, which is a cell-adhesion protein that is
located on cell surfaces and is highly expressed in urothelial carcino-
ma. The human IgG1 antibody enfortumab binds to nectin-4 and is
internalized, where monomethyl auristatin E (MMAE), a microtu-
bule-disrupting agent, is then released and induces cell cycle arrest
and cell death.®EV is preferred for the treatment of adult patients
who are ineligible for cisplatin-containing chemotherapy and have
previously received one or more prior lines of therapy (NCCN cate-
gory 2A for second line therapy, category 1 for subsequent therapy).
The NCCN recommendation for EV is based on the EV-301
open-label, randomized, phase III, parallel group clinical trial com-
paring EV versus chemotherapy in patients with locally advanced
or metastatic urothelial carcinoma who had previously received
platinum-based chemotherapy and had disease progression during
or after treatment with a PD-1 or PD-L1 inhibitor. Enfortumab ve-
dotin was administered at 1.25 mg/kg (max of 125 mg for patients
>100 kg) of body weight IV infusion over 30 minutes on days 1, 8,
and 15 of a 28-day cycle until disease progression or unacceptable
toxicity. The chemotherapy cohort received one of the following
options: docetaxel, paclitaxel, or vinflunine. EV was statistically
significant in the primary and secondary endpoints in improving
overall survival with a median of 12.88 months versus 8.97 months
(P=0.001) and progression-free survival with a median of 5.55
months versus 3.71 months (P<0.001), respectively. Adverse
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events in the EV cohort included maculopapular rash, peripheral

neuropathy, and hyperglycemia.* Adverse events of interest and

management are detailed below.

Adverse effects (Package Insert %)

® Hyperglycemia (16%): If blood glucose is >250 mg/dL hold
therapy. Grade 3 or 4 hyperglycemia occurred in about 8% of
patients, and incidence increased in patients with higher body
mass index and higher baseline A1C.

® Peripheral neuropathy (49%): Consider dose reduction or holding
therapy if peripheral neuropathy occurs. Discontinue therapy in
patients with grade 3 or greater peripheral neuropathy.

® (Qcular disorders (46%): Ocular adverse events include keratitis,
blurred vision, and limbal stem cell deficiency. Consider artificial
tears for dry eye prophylaxis. Consider ophthalmologic evalua-
tion, dose reduction, or holding therapy if ocular symptoms occur.

® Skin reactions (54%): Grade 3 to 4 skin reactions occurred in
10% of patients. Consider topical steroids and antihistamines
for treatment. Hold therapy for grade 3 skin reactions and
permanently discontinue therapy in patients that have grade 4
or recurrent grade 3 skin reactions.

® Infusion site extravasation (1.3%): Ensure adequate venous
access prior to infusing medication. Monitor for extravasation
during administration. Reactions can be delayed, with erythema,
swelling, and pain worsening 2 to 7 days after extravasation.

Clinical Pearls

® Though there is a high incidence of peripheral neuropathy with
EV, it is largely reversible. Phase I and II studies had 76% of
patients with a peripheral neuropathy adverse reaction return to
baseline or grade 1 at last follow up.*

® In clinical trials, diabetic ketoacidosis (DKA) occurred in pa-
tients with and without preexisting diabetes mellitus. Monitor
for hyperglycemia and DKA in all patients.

® Nectin-4 is expressed in the skin, attributing to the skin toxicity
effects seen with use of EV.

Sacituzumab Govitecan

Sacituzumab govitecan is an ADC that is FDA approved for locally
advanced or metastatic urothelial carcinoma. Sacituzumab govite-
can is directed against trophoblast cell surface antigen 2 (Trop-
2). Trop-2 is a transmembrane glycoprotein that is expressed on
epithelial cancer cells and stimulates cell proliferation. Sacituzumab
govitecan binds to Trop-2 and is internalized, releasing SN-38, a
topoisomerase 1 inhibitor, leading to DNA damage and cell death.'®
Sacituzumab govitecan is indicated for use as subsequent therapy as
an “other recommended regimen” (NCCN category 2A) after treat-
ment with a platinum-based therapy and a checkpoint inhibitor
if enfortumab vedotin or erdafitinib are not appropriate for the
patient.

Sacituzumab govitecan is approved based on TROPHY-U-01,
an open-label, single arm, phase II trial that assessed sacituzumab
govitecan in patients with locally advanced, unresectable, or
metastatic urothelial carcinoma with disease progression following
a platinum-based regimen and checkpoint inhibitor therapy.



Patients received sacituzumab govitecan 10 mg/kg administered

as an IV infusion once weekly on days 1 and 8 of a 21-day cycle,

and continued treatment until disease progression or unacceptable

toxicity. The primary endpoint of overall response rate was 27%

with responses lasting for a median of 7.2 months. Secondary

endpoints were median progression-free survival (5.4 months), and

median overall survival (10.9 months).?” Adverse events of interest

and management are detailed below.

Adverse effects (Package Insert %)

® Neutropenia (61%): Hold therapy for absolute neutrophil count
below 1500/mm? on day 1 of any cycle, neutrophil count below
1000/mm? on day 8 of any cycle, or for neutropenic fever.
Consider dose requirements for neutropenia.

® Diarrhea (65%): If negative for infectious causes of diarrhea,
initiate loperamide 4 mg followed by 2 mg with every episode of
diarrhea (maximum 16 mg daily). Consider supportive measures
for fluid and electrolyte substitution. If patient has cholinergic
response to treatment can provide atropine premedication for
subsequent treatments. Hold therapy for grade 3 to 4 diarrhea
at time of scheduled treatment and resume when resolved to
grade < 1.

® Hypersensitivity and infusion-related reactions (37%): Reactions
typically occur within 24 hours of dose administration. Pre-med-
icate and have emergency medications to treat infusion-related
reactions including anaphylaxis available for immediate use.
Permanently discontinue therapy for grade 4 infusion-related
reactions.

® Nausea and vomiting (66%): Hold therapy for grade 3 nausea or
grade 3 to 4 vomiting at time of scheduled administration and
resume when resolved to grade <1. Ensure patients are provided
take-home medications for prevention and treatment of nausea
and vomiting.

Clinical Pearls

® Administer the first infusion over 3 hours. Monitor patient
throughout infusion and at least 30 minutes after each dose for
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infusion-related reactions. For subsequent infusions, administer
over 1 to 2 hours if prior infusions were tolerated.

® Pre-medicate with a two or three drug antiemetic combination
to prevent nausea and vomiting and use antipyretics and H,/
H, antagonists to prevent an infusion related reaction. If a prior
infusion-related reaction occurred, use corticosteroids (hydro-
cortisone 50 mg or equivalent by mouth or IV) for subsequent
infusions.

® SN-38is an irinotecan metabolite, therefore the adverse event
profile of sacituzumab govitecan is similar to irinotecan, includ-
ing neutropenia and diarrhea.

® DPatients who are homozygous for uridine diphosphate-glucu-
ronosyl transferase 1A1 (UGT1A1)*28 allele are at an increased
risk for adverse events including febrile neutropenia, neu-
tropenia, and anemia. In patients with unexpected severe or
acute early-onset adverse reactions, this may indicate reduced
UGT1A1 enzyme activity. Recommendations are to hold therapy
or permanently discontinue based on clinical assessment of
observed reactions.

Conclusion

Within the past few years the treatment options for metastatic
urothelial carcinoma have expanded greatly. Overall survival rates
have extended from 7-10 months to 12-13 months and response
rates have doubled from 20% to 40% with these new therapies.
FGFR targeted therapy and antibody drug conjugates provide al-
ternative options with different mechanisms of action to utilize in
patients with chemotherapy resistance.

Ongoing trials are assessing use of immunotherapy in combi-
nation with targeted therapy or chemotherapy. Future treatment
strategies may also include incorporation of additional targeted
agents including poly ADP-ribose polymerase enzyme inhibitor
(PARP) inhibitors, vascular endothelial growth factor (VEGF) inhib-
itors, and mammalian target of rapamycin (mTOR) inhibitors, and
lean more towards focusing on a personalized targeted approach to
treatment in patients with metastatic urothelial carcinoma.”? ®®
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As humans, we are built for connection. We need it to provide sup-
port, to foster growth, and to share life’s ups and downs. The needs
of a cancer patient are no different. Often, the difficulty lies in find-
ing someone that understands your experience, can relate to your
concerns, and can provide validation. It

is not always possible to find someone of
similar age or diagnosis within your own
hospital or even within your own commu-
nity. The Leukemia & Lymphoma Society®
(LLS) is just one of many patient advocacy
organizations that have identified this
need and provided online resources to
create necessary connection and support
for patients and their loved ones. The

LLS mission is to cure leukemia, lympho-
ma, Hodgkin’s disease and myeloma, and
improve the quality of life of patients and
their families.

LLS Community is an online platform
where more than 16,000 patients, caregivers, and healthcare pro-
viders currently subscribe as members. This community is a virtual
space where members can interact with each other in numerous
ways including posting questions, links, and successes on a commu-
nity news feed or connecting with an Information Specialist such
as a nurse navigator or social worker to assist with care navigation.
By becoming a member of LLS Community, you have access to
numerous educational resources and first-hand experience from
patients, caregivers, and healthcare providers across the country at
your fingertips.

In addition to the large LLS Community, members have the
opportunity to join smaller groups related to their specific diagnosis
or demographics such as BIPOC, LGBTQI, Caregivers, Parents,
Veterans, or those interested in Fertility and Pregnancy. Allowing
members to connect with a community can be more valuable than
any educational resource and can be a source of inspiration and
hope for those navigating the cancer journey. Tricia Hernandez,
who currently serves at the Senior Manager of Community En-
gagement for LLS, says, “I feel like patients who are involved in
the community have a greater opportunity to connect. Almost all
patients join and say, I need to meet someone else who is going
through what I'm going through’” LLS Community allows patients

“The LLS mission is to
cure leukemia, lymphoma,
Hodgkin’s disease and

myeloma, and improve the
quality of life of patients
and their families.”

to do just that, which can be so valuable, especially during times
where patients may feel anxious, alone, or isolated.

LLS has employed many strategies to foster engagement on
their online community platform such as posing a ‘Question of
the Day’ to promote interaction and discussion. They also focus
on sharing timely articles to the news feed that patients may find
relevant. For example, sharing articles from a national meeting
while it’s occurring or articles related to the effect of the COVID-19
pandemic on cancer patients. Any member is able to comment di-
rectly on these posts with additional findings or questions, allowing
members to actively participate in becoming more knowledgeable
about topics that impact their care. Posts may also serve to encour-
age discussion amongst patients and healthcare providers at the
local level by exposing patients to timely
resources.

In addition to LLS Community, the
organization also provides virtual educa-
tion programs including a national blood
cancer conference, national webinars and
local education sessions. A recent change
has allowed content to be available online
for virtual blood cancer conferences even
after the initial conference took place,
which increased the accessibility of educa-
tional resources for those who registered.

As pharmacists, we have all experi-
enced the hunger patients and caregivers
have for educational information and
for someone to relate to their experiences. LLS Community offers
direct access to these resources that other patients, caregivers, and
healthcare providers have found to be helpful. Another resource
that is often lacking is a common space to track information related
to a patient’s cancer diagnosis. Through the use of the LLS Health
Manager™ mobile application, patients have the ability to track side
effects, medications, questions, and food and water intake. The
application will generate a report based on your tracking informa-
tion and even provides the option to share this information with
your caregiver and healthcare team. In addition to LLS Community,
this application allows patients and caregivers to take an active role
in their cancer journey.

We all know navigating a cancer diagnosis can be overwhelming
for all parties involved. These examples, through the lens of LLS,
provide an overview of some of the many resources available
through patient advocacy organizations. The more we can familiar-
ize ourselves with available resources, the more we can continue to
work together to provide the best support to our patients and their
loved ones. To become a member of LLS Community please visit
communityview.LLS.org. The LLS Health Manager™ application is
available as a free download through your smart phone application
store. ®®
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Introduction

High-dose methotrexate (21 gram/meter? [g/m?]; HDMTX) is a
cornerstone of treatment for central nervous system (CNS) lympho-
ma.! It has also been integrated into the management of systemic
lymphoma as prophylaxis for patients who are at high risk of dis-
ease relapse in the CNS.? Despite more than 60 years of utilization,
the optimal dose, administration, moni-
toring, and supportive measures have yet
to be determined.?

Methotrexate (MTX) dose selection
is a delicate balance between optimizing
tumor kill without subjecting the host
to excess toxicity.? The standard of care
for MTX dose derivation utilizes serum
creatinine as a surrogate for glomerular
filtration rate (GFR).® As the terminal
byproduct of skeletal muscle metabolism,
non-renal determinants, including
altered muscle mass, deconditioning, and
malnutrition, can decrease the accuracy of
serum creatinine-based GFR estimation
in patients with cancer.®®

Cystatin C is a serum marker of GFR that is less dependent on
age, sex, race, or muscle mass than creatinine.’ The use of cystatin
C to inform drug dosing and monitor dynamic kidney function
has recently increased and cystatin C has successfully been used
in conjunction with, or as an alternative to, creatinine to dose
antineoplastics, including carboplatin and topotecan.'®*?® Given that
there is also data to support using cystatin C to estimate GFR prior
to HDMTX delivery in patients with creatinine-based estimated
that seem suspicious™, we sought to understand the relationship
between HDMTX pharmacokinetics and cystatin C-inclusive GFR
estimation equations.

Methods

Our prospective, single-center study included adult patients (218
years old) with histologically confirmed lymphoma admitted for
administration of HDMTX. Patients prescribed a HDMTX infusion
administered longer than 4 hours, patients admitted with new
acute kidney injury before the HDMTX infusion, or those receiving
renal replacement therapy were excluded.

“Despite more than
60 years of utilization,
the optimal dose,
administration,

monitoring, and
supportive measures of
HDMTX have yet to be
determined.”

After enrollment, we collected biospecimen samples at fixed
time points from before HDMTX delivery until either 96-hours
after the infusion or patient discharge from the hospital. The study
procedures did not affect the routine clinical care for patients.
Research-related laboratory results were suppressed from the elec-
tronic health record and were available only to study personnel. The
interdisciplinary care team selected the HDMTX-inclusive treat-
ment without regard to the biomarker levels. Per hospital protocol,
serum MTX concentration monitoring began at 48-hours after
the drug infusion and then occurred once daily until <0.1 pmol/L,
indicative of discharge from the hospital, barring other clinical
circumstances. Patients were followed until the next HDMTX dose
or for 30 days, whichever occurred first.

The pharmacokinetics of MTX were
estimated by standard non-compartmen-
tal analysis using the program Phoenix®
WinNonlin® Version 8.1(Certara Corpo-
ration, Princeton, NJ). The area under
the concentration-time curve (AUC) was
calculated using the linear trapezoidal
approximation. MTX plasma clearance
(CLP) was calculated as Dose/AUC. The
Spearman correlation coefficient was used
to compare pharmacokinetic parameters
and patient characteristics. We fit linear
regression models to determine whether
varying the approach to baseline kidney
assessment (eGFR based on Cockcroft
Gault (C-G) or Chronic Kidney Disease Epidemiology Collaboration
(CKD-EPI) equations using serum creatinine, cystatin C, or both
biomarkers) improved the prediction of drug clearance.

Data were summarized using mean + standard deviation (SD)
or median with the interquartile range (IQR) depending on the
distribution. Frequencies (percentages) were used to describe
discrete data. The Wilcoxon signed-rank test was used to detect
intra-individual differences in kidney function estimates.

Results and discussion

A total of 80 individuals met eligibility criteria and were en-
rolled. Patients had a median age of 69 (IQR: 59-76) years, 54 (68%)
were male, and 74 (93%) were white. The median body weight of
the patient population was 80.5 kg (IQR: 70-92) and the median
BSA was 1.97 (IQR: 1.80-2.14) as calculated by the Du Bois Method.
There were five patients (6%) with a baseline diagnosis of CKD.
Baseline estimated kidney function differed according to equation
utilized and ranged between a mean of 83 mL/min when calculated
using CKD-EPI eGFR-CysC and 99 mL/min when calculated with
C-G eGFR.
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Seven patients had extremely high values for MTX clearance given that the correlation improved when comparing the eGFR
which influenced these relationships [median clearance 18.8 (IQR:
13.2-38.1) L/hr in these seven patients versus 4.8 (IQR: 3.8-5.8)

L/hr in the remaining 73 patients].

based on serum creatinine and the eGFR incorporating both

serum creatinine and cystatin C. This differs considerably from
the current approach to MTX dosing

Analytical techniques were reviewed and in clinical practice that relies solely on

a detailed chart review was performed. serum creatinine and estimated creatinine

“In the full cohort of
80 patients, there was
a modest relationship

between MTX clearance

Neither revealed common features, nor clearance based on the Cockcroft-Gault

explanations, for the extreme drug clear- equation despite pharmacokinetic studies
ance values in these patients. A sensitivity describing the poor performance of serum
analysis was performed after considering creatinine and creatinine clearance as a

these seven patients to be outliers and marker of MTX elimination.

excluding them, which strengthened
the observed correlations between MTX
clearance and kidney function estimates.

See Table 1 below.

In the full cohort of 80 patients,
there was a modest relationship between
MTX clearance and baseline estimated
kidney function when calculated using
creatinine, cystatin C, or both biomark-

ers. Interestingly, we found that the

eGFR based on cystatin C, whether expressed in mL/min or mL/
min/1.73m?, predicted MTX clearance better than creatinine-based

estimating equations (Table 1).

Additionally, the eGFR equation utilizing both serum creati-
nine and cystatin C also showed a stronger correlation with MTX
clearance than the Cockcroft Gault estimated creatinine clearance.

and baseline estimated
kidney function when
calculated using
creatinine, cystatin C, or
both biomarkers.”

Conclusion

This prospective, single-center pharma-
cokinetic clinical trial demonstrated that
novel eGFR equations involving cystatin C
appeared to more strongly correlate with
MTX clearance than eGFR equations based
on serum creatinine alone, highlighting

a potential opportunity for enhancing

the precision of MTX dosing using novel

renal biomarkers. Future research should confirm these findings
through population pharmacokinetic modeling analysis and ob-

servation of clinical outcomes after doses of HDMTX that utilize

This effect seems primarily driven by the cystatin C component,

ing equations.

creatinine-based kidney function estimation compared to HDMTX
doses calculated with cystatin-c-inclusive kidney function estimat-

Table 1. Correlation and 95% confidence intervals for glomerular filtrate rate estimation equations with methotrex-

ate clearance

Entire population
(n=80)

Population after excluding outliers

(n=73)

MTX clearance in L/hr
Correlation (95% ClI)

MTX clearance in L/hr/BSA
Correlation (95% ClI)

MTX clearance in L/hr
Correlation (95% ClI)

MTX clearance in L/hr/BSA
Correlation (95% ClI)

eCrClCG (mL/min)

on (-om, 0.33)

013 (-0.09, 0.34)

0.33 (010, 0.52)

0.36 (014, 0.55)

eGFR (mL/min)

0.7 (-0.05, 0.38)

0.9 (-0.04, 0.39)

0.38 (017, 0.56)

0.39 (037, 0.57)

eGFRCys (mL/min)

0.30 (0.09, 0.49)

0.31(0.09, 0.49)

0.52 (0.33, 0.67)

0.48 (0.28, 0.64)

eGFR (mL/min)

cr-cys

0.28 (0.06, 0.47)

0.28 (0.07, 0.47)

0.51(0.31, 0.66)

0.48 (0.29, 0.64)

eGFR_ (mL/min/1.73 m?)

0.4 (-0.08, 0.35)

0.5 (-0.07, 0.36)

0.24 (0.01, 0.45)

0.27 (0.04, 0.47)

eGFRcys (mL/min/1.73 m?)

0.27 (0.05, 0.46)

0.27 (0.06, 0.46)

0.39 (018, 0.57)

0.37 (016, 0.56)

eGFR  (mL/min/1.73 m?)

cr-cys

0.24 (0.02, 0.44)

0.25 (0.03, 0.44)

0.36 (015, 0.55)

0.36 (015, 0.55)

methotrexate.

Abbreviations: BSA, body surface area; Cl, confidence interval; MTX, methotrexate; eCrCICG, estimated creatinine clearance based on the Cockeroft-Gault formula; eGFR,
estimated glomerular filtration rate based on the Chronic Kidney Disease Epidemiology Collaborative equation utilizing cr, serum creatinine, cys, cystatin C, or cr-cys, both
serum creatinine and cystatin C; L/h, liters per hour, L/h/BSA, liters per hour per BSA; mL/min, milliliters per minute; mL/min/1.73 m2, milliliters per minute per 1.73 m2; MTX,
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Hormone receptor positive (HR+), human epidermal growth factor
receptor 2 negative (HER2-) breast cancer represents nearly 70%
of breast cancer cases, the vast majority of which are diagnosed in
early stages. The 5-year relative survival for this cohort of patients
exceeds 94% when all stages are considered together. However,
this figure drops from 100% for localized disease at presentation to
89.9% with regional disease, and further to 30.6% for metastatic
disease.!In addition to surgery +/- radia-
tion, treatment of early-stage HR+ breast
cancer varies by stage and may include
chemotherapy plus endocrine therapy,

or endocrine therapy alone (aromatase
inhibitors or tamoxifen, +/- ovarian sup-
pression). Adjuvant bisphosphonate ther-
apy may also be added to reduce the risk
of bone recurrence for high-risk patients.?

Meaningful data have been published
to guide treatment selection based on
risk of recurrence for early-stage HR+
breast cancer patients. The TAILORx
trial validated the use of the 21-gene
breast cancer assay, Oncotype DX®, to
predict chemotherapy benefit based on
recurrence risk score in HR+, lymph node
negative patients.? RxPONDER followed, which demonstrated a
similar ability to predict chemotherapy benefit using the Oncotype
recurrence score in patients with one to three positive lymph
nodes.? The MINDACT trial provided data on the use of the 70-gene
signature test, MammaPrint®, as a tool to tailor treatment plans
for patients with early-stage HR+ with up to three positive lymph
nodes.” Together, these clinical trials have reduced the amount of
chemotherapy that is administered to patients with low-risk HR+
breast cancer, while maintaining favorable disease recurrence and
survival outcomes.

Unfortunately, about 20% of patients treated with adjuvant
endocrine therapy will develop a breast cancer recurrence within 10
years.® As a result, much work is being done to identify approaches
to enhance or escalate treatment of high-risk HR+ breast cancer.
Addition of a CDK4/6 inhibitor to adjuvant endocrine therapy has
been investigated in three key trials: PALLAS, PENELOPE-B, and
monarchE.

CDK4/6 inhibitors are a mainstay in the treatment of metastatic
HR+ breast cancer.? Upon binding of estrogen to the estrogen
receptor, cyclin D1 expression is increased, along with activation of
cyclin-dependent kinases, ultimately resulting in phosphorylation
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“The landscape of
treatment options for
HR+ breast cancer is
continually evolving as

we learn more about
opportunities to tailor
treatments based on risk
stratification.”

of the retinoblastoma protein (pRb).” CDK4 and CDKS, in com-
plex with cyclin D, drive cell progression from the G, to S phase.
Therefore, CKD4 and CDKS are attractive drug targets due to the
ability to arrest the cell cycle and block cell growth.?

The phase 3 PALLAS trial randomized patients with stage 2 or
3 HR+ breast cancer (n=5760) to receive palbociclib for 2 years in
addition to 5-10 years of endocrine therapy, or endocrine therapy
alone for 5-10 years. At the time of the final analysis, 4-year inva-
sive disease-free survival (IDFS) was 84.2% in the palbociclib group
and 84.5% in the control group (p=0.65).° The phase 3 PENELO-
PE-B trial enrolled high-risk HR+ patients with residual disease
after neoadjuvant chemotherapy (n=1250). Patients were treated
with palbociclib for 1 year in addition
to 5-10 years of endocrine therapy, or
endocrine therapy alone. No difference
was seen between the groups at 4 years for
IDES (73% vs. 72.4%, p=0.53).1°

Recently, the phase 3 monarchE
trial randomized high-risk HR+ patients
(n=5637) to 2 years of abemaciclib in
addition to 5-10 years of endocrine
therapy, or endocrine therapy alone. To
be included, patients had to have at least
four positive lymph nodes or one to three
positive nodes with one of the following
additional risk factors: tumor size >5 cm
or grade 3 histology (Cohort 1), or one
to three positive nodes and Ki-67 > 20%
(Cohort 2). Patients may have received
up to 12 weeks of endocrine therapy prior to randomization.
Radiation, adjuvant, and neoadjuvant chemotherapy was received
in 95.4%, 58.3%, and 37.0% of the study population, respectively.
Patients were of a median age of 51.0 years and the majority were
post-menopausal at diagnosis (56.5%). Aromatase inhibitors were
the most commonly prescribed endocrine therapy (68.3%, including
14.2% treated concurrently with ovarian suppression).'!

Unlike PALLAS and PENELOPE-B, monarchE reported a benefit
in invasive disease-free survival (IDFS). At 2 years, addition of
abemaciclib improved IDES from 89.3% to 92.3% (p=0.0009) in the
intent-to-treat population. Furthermore, distant recurrence-free
survival (DRFS) was increased from 90.8% to 93.8% (p=0.0009).*?
This benefit was maintained at 3 years for both IDFS (88.8% vs.
83.4%, p<0.0001) and DRFS (86.1% vs 90.3%, p<0.0001). When
patients in Cohort 1 were stratified based on Ki-67 index, those
who were Ki-67-high had an absolute benefit in 3-year IDFS of
7.1% (HR 0.63, 91% CI 0.49-0.80). In contrast, patients in Cohort
1 with a low Ki-67 index demonstrated a less pronounced absolute
benefit of 4.5% (HR 0.70, 91% CI 0.51-0.98). While both subsets
of patients derived a benefit from abemaciclib, the magnitude of
benefit was reduced based on this biomarker.' Based on the results
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of the monarchE trial, the FDA approved abemaciclib, in combina- and PENELOPE-B, respectively.>'**? Lastly, the duration of fol-

tion with endocrine therapy, for the adjuvant treatment of adult
patients with HR+, node-positive, early
breast cancer at high risk of recurrence
and a Ki-67 score 220% on October 12,
2021. The Ki-67 IHC MIB-1 pharmDx
assay was approved as a companion
diagnostic.* Notably, the FDA-approved
indication may expand pending additional
follow-up data such as overall survival in
the intent-to-treat population.

There are several potential explana-
tions for the discordant results between
these three trials. First, the definition
of “high-risk” was variable between
trials and may have skewed the efficacy
results. The duration of adjuvant CDK4/6
inhibition notably varied from 2 years
in PALLAS and monarchE to 1 year in
Penelope-B. The phase 3 NATALEE trial
is ongoing, which will explore the activity
of 3 years of ribociclib in the adjuvant
setting, possibly providing more clarity
on this issue.'® Next, the discontinuation rates varied between
trials, with 27.7% of patients discontinuing abemaciclib early in

monarchE, and 42% and 20% discontinuing palbociclib in PALLAS

low-up differed between studies. Importantly, the improvement in

“The monarchE data
supports incorporating
2 years of adjuvant
abemaciclib therapy in
select high-risk patients,

making abemaciclib the
first drug to receive FDA-
approval for adjuvant
hormone-receptor positive
breast cancer in over 15
years.’

IDES observed in PENELOPE-B declined
over time, with a 4.3% improvement at 2
years, 3.5% at 3 years, and 0.6% 4 years.'’
The authors of monarchE have demon-
strated sustained results from 2 to 3 years
but longer follow-up is needed for each of
these landmark trials.

The landscape of treatment options
for HR+ breast cancer is continually
evolving as we learn more about opportu-
nities to tailor treatments based on risk
stratification. De-escalation of therapy in
low-risk early-stage disease using genomic
assays is now commonplace in clinical
practice. Identifying high-risk patients for
escalation of therapy is now a major focus
area for clinical research. The monarchE
data supports incorporating 2 years of
adjuvant abemaciclib therapy in select
high-risk patients, making abemaciclib
the first drug to receive FDA-approval

for adjuvant hormone-receptor positive breast cancer in over 15

years.™ However, conflicting results from other large studies should

not be ignored and require critical evaluation.
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Congratulations, Incoming
HOPA Board Members!

President-Elect: Treasurer: Member at Large:
LeAnne Kennedy, Amy Hatfield Shannon Hough,
PharmD, BCOP, CPP, Seung, PharmD, PharmD, BCOP
FHOPA BCOP, FHOPA US Oncology
Wake Forest Baptist Pharmacy Times Network,
Health (WFBH) in Oncology Continuing McKesson
Winston-Salem, NC Education Corporation
Thank You for your  David DeRemer, PharmD, BCOP,
Service, Outgoing FCCP, FHOPA

Board Members! e Patrick Medina, PharmD, BCOP




Board Update
Moving HOPA Forward with an Abundance Mentality

Larry Buie, PharmD, BCOP, FASHP
HOPA President (2021-2022)
Manager, Clinical Pharmacy Practice
PGY2 Residency Program Director, Memorial Sloan Kettering Cancer Center
New York, NY

Our vision is so simple, that all patients with cancer will have an on-
cology pharmacist as an integral member of their care team. Collec-
tively, we support pharmacy practitioners and promote and advance
hematology/oncology pharmacy to optimize the care of individuals
affected by cancer. However, achieving our mission and vision are
complicated if we don’t approach it with an abundance mentality.
You may ask yourself what is an abundance mentality? For me,
it means that we dream big and outside the box. We are focused
on moving our organization and our profession forward. This
encourages us to plan strategically, to embrace change, and seize
opportunities. With an abundance mentality, we move forward with
positivity and optimism. We take risks with the belief that we will
make mistakes, we will learn from them, and we will be better for it.
Together, we are stronger.

An Abundance Mentality Comes to Fruition

Diversity, Equity and Inclusion. We have formed a DEI Task
Force to put the spotlight on our DEI initiatives. This group has
published a DEI statement and made recommendations to the
HOPA Board of Directors that span all of our strategic pillars (pro-
fessional development, professional resources and tools, research,
and advocacy), as well as leadership development, and governance.
Perhaps most importantly, the task force helps create a culture
where it is safe — and expected - to have conversations about diver-
sity, equity, and inclusion.

Change takes time and we know we have a continued need for
a DEI lens moving forward. Therefore the DEI task force will be
converted to a standing committee.

Collaborative Research. HOPA’s Oral Chemotherapy Collab-
orative (OCC) provides a collaborative research framework that
promotes oral chemotherapy best practices across all four HOPA
councils to improve the quality of care for our patients. To learn
more about the OCC and their goals, look for related sessions at our
upcoming Annual Conference and be on the lookout for additional
opportunities with the ASCO Quality Training Program.

Amplifying the Patient Voice. This year we created HOPA’s
first Patient Advisory Panel. The panel is charged with providing
the patient perspective across all HOPA initiatives and we were
fortunate to have panel participation at our fall Hill Day. HOPA
is also currently redesigning our website for an enhanced patient
experience.

Expanding our Reach. At HOPA, we believe that we should
be the professional home to all pharmacists that are taking care of
oncology patients. This begins by engaging our student members
and teaching them about all that HOPA has to offer. Our student
engagement task force was formed and recommended that a
National Student Group Committee be created. We are so excited to
bring the student voice to HOPA!

Mitigating Pharmacist Burnout. At last year’s annual con-
ference Allison Golbach’s research revealed that >60% of oncology
pharmacists were experiencing burnout. The study also detailed
consequences of burnout, including increased risk of making
medication errors. HOPA is dedicated to working towards solutions
that will support our membership and has engaged a consultant to
help us identify ways to support pharmacists experiencing burnout
and to prevent burnout where we can.

Annual Conference: A HOPA Reunion in Boston!

A year has already come and gone and by the time you see this in
print, I may be introducing your new HOPA President, Heidi Finnes,
at our in-person annual conference in Boston! It is hard to believe
that it has been nearly two years since we have been able to be to-
gether in person. The lineup of science and networking is too great
for me to preview in full in this letter but here are a few anticipated
highlights:
® John G. Kuhn Keynote Address “Bite-Sized Well-Being During
Times of Uncertainty,” presented by J. Bryan Sexton, PhD will
address healthcare worker burnout and evidence-based ap-
proaches to reduce it.

® The session, “Optimizing Care for Patients Taking Oral An-
ti-Cancer Agents: How HOPA’s OCC is Moving Practice Forward”
will demonstrate the OCC’s collaborative framework.

® The first-ever HOPA DEI Award will be presented to Maurice Al-
exander and Britny Brown, the Chair and Vice-Chair of HOPA’s
DEI Task Force.

I have been privileged to serve as President of HOPA, and I began
and will end this journey with gratitude. Gratitude for the amazing
care you provide our cancer patients. Gratitude for the opportunity
to work alongside an amazing Board of Directors. Gratitude for our
volunteers - moving our organization forward with an abundance
mentality. We are all winning together! @ ®
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